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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a target suitable 
for producing a recording thin film of an optical disk in 
which the time for stabilized sputtering initial 
characteristics is reduced and improved in productive 
efficiency, particularly of a phase changing type optical 
disk by removing a surface oxidized film and/or a worked 
layer. 




SOLUTION: As to this invention, preferably, the 
thickness of a worked layer remaining after removal is < 
20 jim, furthermore, it has surface roughness of the 
center line average roughness Ra^lO ^im, moreover 
has a wetly ground or chemically ground face, also has a 
blasting treated face and is a target for sputtering used 
for forming a recording thin film layer of a phase 

changing type optical disk. The phase changing optical disk has a four layer structure in which 
both sides of a recording layer 4 of Ag-ln-Sb-Te series or Ge-Sb-Te series or the like are held 
between protective layers 3 and 5 of high m.p. dielectrics of a ZnS.Si02 base, and, moreover, 
an aluminum alloy reflective layer 6 is provided. The recording layer 4 is formed as the stable, 
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amorphous one by a sputtering method. 
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* NOTICES ♦ 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the target for optical disk record film formation which consists of a powder sintered compact - 
- it is - the scaling film and - or the target for sputtering for optical disk record film formation 
characterized by removing a processing layer. 

[Claim 2] The target for sputtering according to claim 1 for optical disk record film formation 
characterized by the processing layer which remains after clearance being 20 micrometers or less. 
[Claim 3] The target for sputtering according to claim 1 or 2 for optical disk record film formation 
characterized by having arithmetical-mean-deviation-of-profile Ra<=1.0micrometer surface roughness. 
[Claim 4] The target for sputtering for optical disk record film formation indicated by each of claims 1-3 
characterized by having chemical polishing or a chemical-polishing side. 

[Claim 5] The target for sputtering for optical disk record film formation indicated by each of claims 1-3 
characterized by having a blasting processing side. 

[Claim 6] The target for sputtering for optical disk record film formation indicated by each of claims 1-5 
characterized by using it for formation of the record thin film layer of a phase-change optical disk. 



[Translation done.] 
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* NOTICES * 



JPO and KCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention forms the film (layer) by sputtering, even when it needs or 
needs a pre spatter, it relates to the suitable target for sputtering for record film formation of the optical 
disk which shortened time amount until it shortened extremely, namely, the initial property of a spatter 
stabilizes the time amount, and raised manufacture effectiveness, especially a phase-change optical disk. 

[0002] 

[Description of the Prior Art] The high density record optical disk technique which can perform record 
and playback, without needing the magnetic head in recent years is developed, and the interest is 
increasing quickly. Although this optical disk is divided into the mold only for playbacks, a postscript 
mold, and three erasable kinds, the phase change method currently used especially by a postscript mold 
or an erasable type attracts attention. The principle of the record and playback using this phase-change 
optical disk is explained briefly [ below ]. A phase-change optical disk carries out heating temperature 
up of the record thin film on a substrate by the exposure of laser light, makes the structure of the record 
thin film cause a ciystallographic phase change (amorphous <=> crystal), performs informational record 
and playback, detects change of the reflection factor which more specifically originates in change of the 
optical constant of the interphase, and reproduces information. 

[0003] The above-mentioned phase change is performed by the exposure of the laser light extracted to 
the about 1 -several micrometers diameter. When a 1 -micrometer laser beam passes with the linear 
velocity of 1 0 m/s in this case, the time amount by which light is irradiated by the point with an optical 
disk is 100ns, and needs to perform the above-mentioned phase change and detection of a reflection 
factor within this time amount, moreover, the above - melting and quenching will be repeatedly given 
to not only the phase change recording layer of an optical disk but the reflective film of a surrounding 
dielectric protective layer or an aluminum alloy, when [ crystallographic / phase change, i.e., when 
realizing a phase change with a crystal as it is amorphous, ]. 

[0004] A phase-change optical disk since it is such is the both sides of the record thin film layers 4, such 
as an Ag-In-Sb-Te system and a germanium-Sb-Te system, as shown in drawing 1 R> 1 ZnS-Si02 It 
inserts by the protective layers 3 and 5 of the high-melting dielectric of a system, and has four layer 
systems which formed the aluminum alloy reflective film 6 further, the record thin film layer 4 is usually 
stable by the sputtering method - it is formed as amorphous. Although it is made to crystallize by the 
optical exposure of a short time for 100 or less ns amorphously, ingredients, such as the above- 
mentioned Ag-In-Sb-Te system and a germanium-Sb-Te system, have a large crystallization rate, and it 
has this description that the rearrangement of a crystal is possible, in an above short time. Thus, it is 
required not only the ingredient used for a phase-change optical disk is stable, but that an amorphous 
condition should crystallize it within the short time amount for about 100ns. (Refer to [ the journal 
"optical" No. 1 page 9 - 15 ] the 26 volume) . In addition, in drawing 1 , in the direction of laser 
incidence, and a sign 2, substrates, such as a polycarbonate, and a sign 7 show an overcoat and a sign 8 
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shows [ a sign 1 ] a glue line, respectively. Although the target for optical disks of the above-mentioned 
presentation used as the record thin film layer 4 is manufactured from a powder sintered compact, it 
needs suitable control of adjustment of the purity and grain size of each component, and a component 
presentation, sintering conditions, etc., and is in the inclination for a manufacturing cost to also become 
large according to it compared with other target ingredients. 

[0005] As mentioned above, this record thin film layer 4 is usually formed by the sputtering method. 
This sputtering method makes the target which consists of a forward electrode and a negative electrode 
counter. It is what high tension is impressed [ what ] among these substrates and targets under an inert 
gas ambient atmosphere, and generates electric field. The electron and inert gas which were ionized at 
this time collide, the plasma is formed, and the cation in this plasma collides with a target (negative 
electrode) front face, and begins to beat a target configuration atom. The principle that adhere to the 
substrate front face on which this atom that jumped out counters, and the film is formed is used. 
[0006] After sintering the mixed powder of each presentation of the sputtering target for an optical disk, 
especially phase-change optical disks, it usually machines with an engine lathe, a surface grinder, etc., 
and the last configuration of a target is made. However, the front face of a target oxidizes during such 
finish-machining, or processing distortion remains. The layer in which processing distortion exists is 
called the processing layer or the damaged layer (in this description, these layers are named a 
"processing layer" generically). When formation of a record thin film layer is started using such a 
sputtering target for optical disks, the record thin film layer of the presentation made into the object is 
not obtained, but there is a phenomenon in which a very unstable thin film — variation is in a 
presentation - is formed for a while. For this reason, preliminary sputtering generally called pre spatter 
is performed, and formation of the spatter film of the normal to a substrate top is intercepted in the 
meantime. And this pre spatter is continued until the record thin film layer of the component 
presentation made into the stable object is obtained. Such unstable film formation is because a cause is 
in the above finishing processes of a target and the contamination, the oxide film, and the processing 
layer remain at the target. The futility of the time loss and power which are required in early stages of 
such sputtering, or an ingredient is the problem which cannot be disregarded. Even if there are the above 
losses conventionally, since the record thin film layer stabilized once was obtained, after a pre spatter 
has come to find out the solution beyond it. 
[0007] 

[Problem(s) to be Solved by the Invention] this invention - the front face of the target for sputtering - 
in case description is improved and the film (layer) is formed by sputtering, even when do not need a pre 
spatter or you need it, it aims at obtaining the suitable target for sputtering for manufacture of the record 
thin film (layer) of the optical disk which shortened time amount until it shortened extremely, namely, 
the initial property of a spatter stabilizes the time amount, and raised manufacture effectiveness, 
especially a phase-change optical disk. 
[0008] 

[Means for Solving the Problem] after the last finishing accord to machining by the engine lathe , a 
surface grinder , etc. in order to solve the above-mentioned technical problem , as a result of this 
invention persons inquire wholeheartedly , in case the target for sputtering be obtain - further - a front 
face - the initial property of a spatter stabilized and knowledge that the suitable target for sputtering for 
manufacture of the record thin film ( layer ) of an optical disk , especially a phase-change optical disk 
can be obtain with sufficient repeatability on the stable manufacture conditions acquired by improve 
description . This invention is ****** and 1 to this knowledge. It is the target for optical disk record 
film formation which consists of a powder sintered compact, the scaling film - and - or a processing 
layer Having removed Target 2 for sputtering for optical disk record film formation by which it is 
characterized Target 3 for sputtering of one above-mentioned publication characterized by the 
processing layer which remains after clearance being 20 micrometers or less for optical disk record film 
formation Arithmetical-mean-deviation-of-profile Ra<=1.0micrometer surface roughness Having The 
above 1 by which it is characterized, or target 4 for sputtering given in two for optical disk record film 
formation Target 5 for sputtering for optical disk record film formation indicated by each of the above 1- 
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3 characterized by having chemical polishing or a chemical-polishing side A blasting processing side 
Having Target 6 for sputtering for optical disk record film formation indicated by each of the above 1-3 
by which it is characterized The target for sputtering for optical disk record film formation indicated by 
each of the above 1-5 characterized by using it for formation of the record thin film layer of a phase- 
change optical disk, It provides. 
[0009] 

[Embodiment of the Invention] A predetermined target configuration is made to the target for sputtering 
for optical disks used for formation of the record thin film layer of the phase-change optical disk of this 
invention etc. by machining by the usual engine lathe, a surface grinder, etc. after mixing of the powder 
particle of a predetermined component presentation, and sintering. Although a processing layer 
(damaged layer) remains in adhesion of a pollutant and the formation pan of an oxide film by these 
finish-machining and others, this damaged layer is a field which the residual stress produced by the 
aforementioned processing has generated, and since this residual stress can be measured with the 
residual-stress measuring method by the X-ray etc., existence of this processing layer (damaged layer) 
and thickness can be investigated easily. 

[0010] A processing layer may be formed in about 70 micrometers at the target after machining by the 
above-mentioned engine lathe, a surface grinder, etc. This layer will become so large if machining is 
made on severe conditions. Chemical polishing or chemical polishing can perform clearance of these 
processing layers. For example, the ultrapure water after chemical polishing or chemical polishing can 
wash the target after machining, or vacuum heat-treatment can be further carried out for this at 400-500- 
degree about C temperature, and the above-mentioned processing layer can be removed to a surface 
pollutant and an oxide-film pan. Moreover, it is also effective to carry out blasting processing of the 
target side after machining, and to remove the above-mentioned processing layer. It is required for the 
processing layer which remains after clearance by defecation of the target side by the above and 
clearance of a processing layer to be 20 micrometers or less. If possible, it is most desirable to set the 
effect according ( a processing layer ] to 0 or a processing layer to 0. Although it is best not to need the 
above-mentioned pre spatter at all, the target which performed defecation and clearance of a processing 
layer as mentioned above can shorten the time amount extremely. 

[001 1] As for the target which performed defecation and clearance of a processing layer as mentioned 
above, it is desirable to have arithmetical-mean-deviation-of-profile Ra<=l .Omicrometer surface 
roughness further. This surface roughness Ra<=l. Omicrometer can be attained by controlling the above- 
mentioned chemical polishing, chemical polishing, or blasting processing. It is effective in shortening 
more time amount until it makes a target smooth and the initial property of a spatter is stable with 
adjustment of such surface roughness. Thus, although it was in the former, without noticing the problem 
that the description on the front face of a target is bad, and this prolongs a pre spatter and becomes the 
loss of time amount, in this invention, this point is improved and it has the effectiveness that productive 
efficiency can be gathered by leaps and bounds compared with the former. 
[0012] 

[Working Example(s) and Comparative Example(s)] Hereafter, it explains based on an example and the 
example of a comparison. In addition, this example is an example to the last, and is not restricted at all 
by this example. That is, this invention is restricted by only the claim and includes the various 
deformation of those other than the example included in this invention. 

(An example 1 and example of a comparison) Under the conditions of an ambient atmosphere Ar, they 
are the temperature C of 500 degrees, and pressure 150 Kgi7cm2. The hotpress was performed and the 
Ag-In-Sb-Te target was obtained, the consistency of this target - 6.5 g/cm3 it was . Surface-grinding 
processing of this was carried out with the surface grinder, and the almost last target configuration was 
made. The arithmetical mean deviation of profile after this grinding process was Ra<=3micrometer. 
Moreover, the oxide-film layer was formed in the front face, and the thickness of a surface treatment 
layer (damaged layer) was about 70 micrometers. Next, it is a target after the above surface-grinding 
processing Pressure 10 kg/cm2 Sandblasting processing was performed. Consequently, the above- 
mentioned oxide-film layer is removed thoroughly, and the thickness of a surface treatment layer 
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(damaged layer) was set to about 2 micrometers. And the arithmetical mean deviation of profile after 
blasting processing was Ra<=0.5micrometer. 

[0013] Change of the half- value width in the X diffraction test on the front face of a target at the time of 
changing some conditions (pressure) of sandblasting processing, and contrasting the conventional 
surface-grinding processing side (example of a comparison) is shown in drawing 2 . In drawing 2 , (a) is 
a surface-grinding processing side (example of a comparison), and half-value width is 0.33 degrees, (b) 
is 2 the pressure of lOkg/cm. It is the field which carried out sandblasting processing, and half- value 
width is 0.29 degrees, (c) is 2 the pressure of I5kg/cm. It is the field which carried out sandblasting 
processing, and half-value width is 0.39 degrees. It is pressure 10 kg/cm2 of (b) from the half-value 
width (0.33 degrees) of the surface-grinding processing side of (a) so that clearly from drawing 2 , 
although it becomes the curvilinear broadcloth of Yamagata, and it will become steep if a stress-strain 
diagram is small so that a stress-strain diagram (processing distortion) remains. It turns out that the half- 
value width (0.29 degrees) of the field which carried out sandblasting processing is steep, and the stress- 
strain diagram (processing distortion) is removed, in addition, pressure 15 kg/cm2 of (c) about the field 
which carried out sandblasting processing, the curve of Yamagata becomes broadcloth further 
(half-value width is 0.39 degrees) ~ since such too much blasting processing makes a stress-strain 
diagram (processing distortion) increased on the contrary, it is not desirable. 
[0014] Next, the above-mentioned pressure 10kg/cm2 Sputtering of the conventional surface-grinding 
processing side (example of a comparison) was carried out to the target which carried out sandblasting 
processing, and time amount until the initial property of a spatter is stable was contrasted. Consequently, 
although 4 - lOKwHr was required by the time the film property was stable about the surface-grinding 
processing side (example of a comparison), about the target which carried out sandblasting processing, it 
is 2KwHr(s) and the film property was stabilized in only 1 / 2 - 1/5 of surface-grinding processing which 
are an example of a comparison. In addition, about a film property, fluctuation of the component under 
film presentation is investigated and suppose that the film property was stable with the event of 
becoming a target component [ range of fluctuation / this ] or the range where that component is fixed. 
[001 5] (Example 2) Under the conditions of an ambient atmosphere Ar, they are the temperature C of 
500 degrees, and pressure 1500 Kgffcm2. The hotpress was performed and the Ag-In-Sb-Te target was 
obtained, the consistency of this target - 6.5 g/cm3 it was . Surface-grinding processing of this was 
carried out with the surface grinder, and the almost last target configuration was made. The arithmetical 
mean deviation of profile after this grinding process was Ra<=3micrometer. Moreover, the oxide-film 
layer was formed in the front face, and the thickness of a surface treatment layer (damaged layer) was 
about 70 micrometers. Next, chemical polishing of the target after the above-mentioned surface-grinding 
processing was carried out, and surface roughness was set to arithmetical-mean-deviation-of-profile 
Ra<=lmicrometer. Thus, the obtained target has checked clearance of a pollutant and an oxide film, and 
surface treatment layer (damaged layer) clearance like the example 1 . Thus, the change and the target 
life (KwHr) of the content of Te of an Ag-In-Sb-Te target in the example of a comparison made into the 
example 2 and surface-grinding processing side which were manufactured are shown in drawing 3 . In 
this drawing 3 , the curve of 0-0 shows the target life of the example of this invention, and **-** shows 
the target life of the example of a comparison. As shown in drawing 3 , in the example of this invention, 
it can check that there is improvement in the remarkable productive efficiency that the initial property of 
a spatter is stable from the event not more than 2KwHr(s) or it. On the other hand, in respect of surface- 
grinding processing which is an example of a comparison, by 5KwHr(s) or more than it, since the initial 
property of a spatter is stable at last, it turns out that productive efficiency is remarkably bad. As 
mentioned above, examples 1 and 2 all have the description that the initial property of a spatter is stable 
at an early stage, and this serves as improvement in remarkable productive efficiency. 
[0016] 

[Effect of the Invention] the scaling film of the target for optical disks with which this invention consists 
of a powder sintered compact -- and - or by removing a processing layer Description is improved, 
furthermore - as arithmetical- mean-deviation-of-profile Ra<=1.0micrometer — the front face of the 
target for sputtering - The optical disk which shortened remarkably time amount until the initial 
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property of a spatter is stable, and raised manufacture effectiveness in case the film was formed by 
sputtering, It has the outstanding description that the suitable target for sputtering for manufacture of the 
record thin film layer of a phase-change optical disk can be especially obtained with sufficient 
repeatability on the stable manufacture conditions, moreover, the means of chemical polishing, a 
chemical-polishing side, or blasting processing in this invention - easy - and efficiency - good - the 
front face of the target for sputtering ~ it has the effectiveness which can contribute to the increase in 
efficiency of the means of production that description is improvable. 



[Translation done.] 
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♦ NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross-section explanatory view of a record thin film layer system. 

[Drawing 2] It is drawing showing the conditions (pressure) of sandblasting processing, and change of 

the half-value width in the X diffraction test on the front face of a target. 

[Drawing 3] It is drawing showing change of the content of Te from the initial spatter in an Ag-In-Sb-Te 
target, and correlation of a target life (KwHr). 
[Description of Notations] 

1 The Direction of Laser Incidence 

2 Substrates, Such as Polycarbonate 

3 ZnS-Si02 Etc. - Dielectric Protective Layer 

4 Phase Change Recording Layers, Such as Se-Sb-Te 

5 ZnS-Si02 Etc. - Dielectric Protective Layer 

6 Aluminum Alloy Reflecting Layer 

7 Overcoat 

8 Glue Line 



[Translation done.] 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a target suitable for producing a recording 
thin film of an optical disk in which the time for stabilized sputtering 
initial characteristics is reduced and improved in productive efficiency, 
particularly of a phase changing type optical disk by removing a surface 
oxidized film and/or a worked layer. 

SOLUTION: As to this invention, preferably, the thickness of a worked layer 
remaining after removal is ≤20 μm, furthermore, it has surface roughness 
of the center line average roughness Ra≤1.0 μm, moreover has a wetly 
ground or chemically ground face, also has a blasting treated face and is a 
target for sputtering used for forming a recording thin film layer of a phase 
changing type optical disk. The phase changing optical disk has a four layer 
structure in which both sides of a recording layer 4 of Ag-ln-Sb-Te series or 
Ge-Sb-Te series or the like are held between protective layers 3 and 5 of high 
m.p. dielectrics of a ZnS.Si02 base, and, moreover, an aluminum alloy 
reflective layer 6 is provided. The recording layer 4 is formed as the stable, 
amorphous one by a sputtering method. 
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